How do we start composing a jigsaw puzzle? It is certainly helpful if we see the picture of the puzzle when fully composed. If not, we may find it easiest and logical to search out the scheme of the picture from the corners with a wish that the parts will fit with each other when completed. In the big puzzle of physics, we are about to fit the highly tuned parts together to see whether they match, and what the total picture looks like -have we created a monster or a beauty, or something in between? Antique philosophers tried to outline the total picture from fundamental principles. The limits of such an approach were met in a couple of hundred years and the efforts ceased for more than a thousand years. A fresh start in the late middle ages and early modern period turned the approach upside down by the groundbreaking works of Isaac Newton and his contemporaries. Mechanics and motion became linked to celestial structures and, at least as important, the power of mathematics as a tool for the description of physical phenomena became convincingly demonstrated. Newton's work fixed the basic approach to mechanics and the related hypotheses for the next two hundred years and, in a less visible form, still today. Electromagnetism in the 1800s required its own postulates, and necessitated a re-evaluation of the Newtonian basis. A further diversification and challenge for the theories was brought by the 20 th century's development of advanced instruments to observe at the extremes; microscopic structures, cosmological distances, and velocities approaching the velocity of light.
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Primary pieces of the puzzle
Since antiquity, physics has been seen as a doctrine of matter and motion. Complemented with astronomy, physics is supposed to cover the descriptions of matter, motion, and space -and make the observable phenomena understandable. The antique description of matter was abstract; at a metaphysical level matter was described either by continuity and condensation of abstract apeiron (Anaximander) or nous (Anaxagoras) as the basic substances, or by separate, invisible and indivisible atoms (Leucippus, Democritus, Epicurus). At a practical level matter was described in qualitative terms as combinations of earth, water, air, and fire (Empedocles, Aristotle) . Empirical studies of atoms became possible first in the late 19 th century, and in more detail, in the 20 th century. In antiquity, the Earth was the solid basis and reference at rest. In the 1500s, Galileo Galilei noticed that any observer in uniform motion may regard his state as the state of rest. The Galilean relativity was inherited in Newton's laws of motion and further, after a redefinition of the concepts of time and distance, into Einsteinian relativity. The present "corners" of the puzzle come from quantum mechanics for the structure of matter and its interactions with electromagnetic radiation, from electromagnetism for electrical and electronic systems, special and general relativity as refinements of classical mechanics and celestial mechanics, and from Friedman-Lemaître-Robertson-Walker (FLRW) cosmology, primarily as an extension of general relativity, Fig. 1 .
The corner pieces of our puzzle
Each corner in our puzzle in Fig. 1 comprises assumptions in common and assumptions specific to the corner. Special relativity is well anchored to electromagnetism via the compatibility of Maxwell's equations 1 and observations on the velocity of light. General relativity and the FLRW cosmology have a broad boundary in common, simply because the latter is primarily a derivative of the first. One of the cornerstones of quantum mechanics is the Planck equation 2 that Max Planck saw as an independent or parallel equation with Maxwell's equations. Quantum mechanics is linked to classical mechanics via the Schrödinger equation 3 and to FLRW cosmology via Planck's equation that is needed in the interpretation of the dilution of radiation power in expanding space. The wave-particle duality in quantum mechanics complicates the definition of mass that in classical mechanics is linked to the inertial property, and in special relativity to the energy property. Figure 1 . The puzzle. The roots of modern science are in classical mechanics and its derivatives like celestial mechanics, analytical mechanics, statistical mechanics, and thermodynamics. Diversification of physics into specific theory structures is illustrated as new pieces in the corners occupied by, electromagnetism, special and general relativity, quantum mechanics, and FLRW cosmology -each with their postulates -either new or derivatives from their classical counterparts, some adopted as empirical facts, some with a profound metaphysical basis 4 . Conservation of energy as an underlying law of nature applies in most parts of the puzzle; however, its application in relativistic systems is cumbersome and practically excluded in FLRW cosmology.
In the late 19th century the concept of energy and the conservation of energy were widely realized as underlying general principles that unified different parts of known physics. The roots of the energy principle, which is generally credited to Hermann Helmholtz 5 , can be seen extending back to Aristotelian entelecheia 6 describing the actualization of potentiality and, e.g., in Gottfried Leibniz's equality of the cause and the effect 7 . Application of the conservation of energy as a unifying principle in our modern puzzle is complicated by the concepts of proper time and proper distance in the theory of relativity -it is also complicated by the interpretation of Planck's equation as an inherent property of radiation that leads to disappearance of the energy of radiation propagating in expanding FLRW space.
Re-evaluation of the pieces in our puzzle
In scientific evolution, the selections made, are based on the information available at the time of the selection. -Is there any chance for re-evaluation of postulates based on the information obtained after the choices or based on a more holistic view obtained by combining findings in different areas?
Linkage between Planck's equation and Maxwell's equations
In order to eliminate the ultraviolet catastrophe in Rayleigh and Jeans solution for the black body radiation, Max Planck assumed that the radiation in a black body cavity is controlled by monochromatic oscillators or resonators as the emitters and absorbers on the walls. He linked the frequency of individual oscillators to the energy available and thereby to the temperature and temperature distribution of the black body. In spite of his 8, 9 . During the emission of one cycle, ΔT =1/f, a point emitter moves distance Δs =c ΔT =c f =λ in the fourth dimension, interpreted as a space-like dimension rather than the time-like dimension of special relativity. In the standard solution of Maxwell's equations, the average energy flow from a dipole is 
where 0 = Nez0 is the peak value of the dipole momentum, e is the unit charge carried by an electron, N is the number of electrons, and z0 is the length of the dipole. We choose using the magnetic constant μ0 =1/ε0c 2 instead of the electric constant ε0. By further observing that  = 2π f = 2π c/λ, the total energy flow in one cycle of radiation can be obtained by dividing (1) 
For a one-wavelength dipole (z0/λ)=1; for a dipole in the fourth dimension all space directions are on the normal plane of the dipole -so we may assume that the geometrical factor A of our antenna is close to unity. Making A = 1.1049, and N=1 (for one electron transition) equation (2) reduces to Planck's equation
where h =1.10492π 3 e 2 μ0c =5.99710 -34 [kgm/s 2 ] is the Planck constant. In the last two forms, the velocity of light, c, as a hidden factor in the Planck constant is removed, which reveals the intrinsic Planck constant h0 = h/c, with the dimension of mass-distance [kgm] . The last form of (3) is of special interest because, as a step towards unified expressions of energy, it is formally equal to the rest energy of mass mλ = h0/λ
which is equal to the electromagnetic mass interpretation deduced by Henry Poincaré from Poynting's equation 10 . Applying the Planck constant in (3), the fine structure constant α obtains a form as a pure numerical factor 
Importantly, Planck's equation should be understood as an expression for the energy conversion in the emission and absorption of electromagnetic radiation, not as an intrinsic property of radiation propagating in space. Following the conservation of energy, the conserved quantity is the mass equivalence of a cycle of radiation, which conserves the energy but dilutes the energy density in expanding space. Unified expression of energy Obviously, expression (4) , showing the energy emitted into a cycle of radiation by a single electron transition reveals the close connection between mass and wavelength. Let's describe a cycle of electromagnetic radiation as an energy object with the momentum in the direction of propagation, which is expressed by introducing equation (4) in the form
We found the physical interpretation of Planck's equation by interpreting the imaginary fourth dimension, the Einsteinian time-like dimension, as a hypothetical direction in which space moves at the velocity of light, c. Adopting the idea of the hidden imaginary motion and by writing the rest energy of mass m into the form of an energy object moving at c in the direction of the imaginary fourth dimension
which also shows the wavelength equivalence of mass m as the Compton wavelength λm = h0/m. Adding momentum pr in a space direction, the total momentum and the total energy appears as
Obviously, the total energy of a mass object can be expressed in terms of c and the complex momentum composed of an imaginary component and a real component, Fig. 2 .
The momentum in space creates an orthogonal component to i prest and turns the total momentum |ptot |= |mc +Δmc| into an angle φ relative to the real axis. For honoring the constancy of the velocity light, we must assume that the increase of the total momentum has been obtained by mass contribution Δm needed to put the object into motion in space at velocity v = ccosφ, or 
which means that acceleration of charged particles in electric field can be interpreted as the release of "mass substance mc " from the Coulomb energy to the object accelerated.
Characteristic emission and absorption frequencies
Once the part mccosφ of the rest momentum contributes to the momentum in space, the rest momentum in the imaginary direction is reduced, respectively   
As understood after Niels Bohr's semi-classical solution of the hydrogen atom in 1913, the characteristic emission and absorption frequencies of atomic objects are directly proportional to the rest energy or rest momen- tum of the electron, and the transition between the quantum states Δ(n,m,l ) determining the transition in the emission/absorption. In our dynamic approach it means that the frequencies are functions of velocity:
I.e., atomic clocks in motion run slower due to the reduced rest energy -not because time would be different as taught by special relativity.
Interim balance: hypotheses skipped: -increase of mass is a consequence of motion -time dilation? new hypotheses:
-energy, momentum, and mass are described as complex quantities
Inertial work -and Mach's principle
In our analysis of the components of the total momentum of an object in motion we found that the mass input from the accelerating system contributed to the momentum in space by Δmc cos (11 
where M" = 0.776MΣ is the mass equivalence of the total mass at the center of the 4-sphere as seen by a test mass m anywhere in spherically closed space, Fig. 3 . The zero-energy balance of the total rest energy and the total gravitational energy can be expressed as
As a confirmation of the zero-energy balance of the rest energy and the gravitational energy, we get c = 300 000 km/s by applying the current estimate of the average mass density in space. The dynamic interpretation of Feynman's zero-energy balance means that space expands or contracts at velocity c in the direction of the 4-radius. In the spirit of Aristotelian entelecheia or Leibnizian vis viva -vis mortua the rest energy of matter has been obtained against release of gravitational energy in a contraction phase and is now paid back to gravitation in the ongoing expansion phase. The expression of energy in space appears as an excitation of local rest energy against the gravitational energy due to the rest of space. Any motion in spherically closed space is central motion relative to the 4-center of the structure. A short calculation shows that an object moving at velocity c in space moves like in a "satellite orbit", which means that the momentum in the local imaginary direction is cancelled by the gravitation of all the mass in space.
The imaginary component of the kinetic energy Im{Ek}=Im{cΔmc} -is the inertial work (via central force) done against the gravitation of the mass in the rest of space -a quantitative expression of the Mach's principle!
Inertia is not a property of mass, but a manifestation of the energy balance in space.
The dynamic solution means that the velocity of light decelerates with the expansion of space with the increasing 4-radius. At the present state of the expansion it decreases as Δc/c  -3.610 -11 /year which, in principle, would be detectable -however, the frequency of atomic clocks as well as the rates other physical processes are proportional to the rest energy and, consequently, to the velocity of light.
Interim balance: hypotheses skipped: -the constancy of the velocity of light (with time) -inertia is a property of mass -mass is a form of energy new hypotheses:
-a zero-energy balance of motion and gravitation in spherically closed space -mass is a wavelike substance for the expression of energy
Local structures in zero-energy space
In the dynamic solution of Feynman's great mystery, the primary energy buildup was described as the contraction and expansion of spherically closed homogeneous space producing the rest energy of matter. For motion in space and the buildup of local mass centers and material structures we need motion in space directions. In homogeneous space, due to the spherical symmetry, the gravitational energy appears in the fourth dimension only (in the direction of the 4-radius). Buildup of any mass center means breakage of the symmetry and a related buildup of a real component to the complex gravitational energy. Conservation of the total zero-energy balance requires bending of local space in the vicinity of the mass center. The velocity of free fall and the corresponding momentum is now obtained against a reduction of the velocity of space in the local fourth dimension in curved space -which also means reduction in the local velocity of light, Figure 4 . In the locally curved space the imaginary gravitational energy is
where R is the distance to the local mass center M, and the rest energy is 
where c0 is the velocity of light in non-curved space and c is the velocity of light in local space. Instead of getting generated by a mass input, the kinetic energy in free fall is obtained against the release of rest energy, which means that we need to abandon the equivalence principle! An interesting consequence is that celestial mechanics based on the zero-energy balance shows stable circular and elliptic orbits down to the critical radius of black holes. 
The resulting gravitational energy is equal to the gravitational energy due to mass equivalent M" =0,776·Mtotal in the center of the 4-sphere. The dynamic balance occurs when the 4-velocity of space is
The expansion velocity of space in the fourth dimension determines the velocity of light in space. 
which relates the local rest energy, via all the parent frames (like an accelerator frame, the Earth frame, the Solar frame, the Milky Way frame, etc.) to the rest energy at the state of rest in hypothetical homogeneous space.
The philosophical message of the zero-energy analysis is that relativity is a direct consequence of the conservation of the zero energy balance in space.
Instead of expressing relativity in terms of distorted coordinate quantities, relativity is now expressed in terms of locally available rest energy. Substitution of (17) 
Cosmology and atomic structures under zero-energy postulates
We are about to fix the jigsaw puzzle by replacing the separate postulates in our corner pieces by the postulate of spherically closed space with the energies of motion and gravitation in a zero-balance. We have reconsidered the postulates behind special and general relativity and eliminated Planck's hypothesis by deriving Planck's equation from Maxwell's equations. We still need to check how these replacements affect the remaining parts of the puzzle -how they affect the predictions of cosmological observables and the formalism of quantum mechanics. 
Cosmological observables
The local geometry of the zero-energy space is related to the local geometry of spacetime in the general theory of relativity. Predictions for the perihelion advance, the Shapiro delay, and the bending of light are essentially the same 7 . The prediction for the angular size 15, 16 of objects in FLRW cosmology is subject to reciprocity 17 derived from special relativity, which makes the predicted angular size of non-expanding objects increase at redshifts exceeding z > 2. Local gravitational systems in the FLRW space do not expand with the expansion of space 18 . In zero-energy space 7 however, gravitationally bound local systems expand in direct proportion to the expansion of space, which together with an optical distance that is equal to the increase the 4-radius during the propagation of light leads to Euclidean appearance of galactic space 19 , Fig. 5 .
In spherically closed space the prediction for apparent magnitude applicable to the K-corrected supernova observations obtains a simple, parameter free form 7
replacing the FLRW prediction 20 Fig. 6 compares the predictions of (20) and (21) with observations 21 . It should be noted that the perfect fit of (20) with the observations means that space expands with decelerating rate due to the work expansion does against the gravitation of the system. There is no place for dark energy in zero-energy space. 
Quantum mechanics
Mass in zero-energy space obtains the role of a wave-like substance for the expression of energy. Mass objects are described as resonant mass wave structures, generally in spherical symmetry. In the complex function presentation, symmetry in three space directions appears as a sum function in the imaginary direction, e.g. the sum momentum of the opposite waves in a one-dimensional resonator is not cancelled but it appears as momentum or wave in the imaginary direction like the rest momentum of any mass object 7 . Let's see what happens, e.g., to a 1-dimensional resonator like a laser moving at velocity v in the direction of its axis in space. First, the frequency of the laser is reduced by the velocity as 2 0 1 ff β  . When observed in the parent frame the opposite waves in the resonator are subject to opposite Doppler shifts, which create a difference between opposite momentums, thus resulting in a net momentum in the direction of velocity v, Fig. 7 . The net momentum can be interpreted either as the de Broglie wave propagating at velocity c, or more naturally, as a wave with wave number 
Conclusions
If we are to keep the structures of existing theory, it would be hard to eliminate or change even a single postulate. Most probably, further development of the existing theories leads to even more postulates as can be seen in the recent development in cosmology. An option for fewer postulates and simpler theory structures can be found in an energy system approach, which, in principle, is based on the same insight as that behind Copernicus/Newton's success; the study of the wholeness to be modeled as a system, which allows the use of overarching conservation laws. Keeping in mind that the purpose of scientific models is to make nature understandable, alternatives for the unintelligible relativistic spacetime construction and the somewhat artificial wave function would be warmly welcomed. For human conception, the base questions are What?, Where?, and When?. For the answer we need the quantity for substance, and the universal coordinate quantities for distance and time -just as reflected by the base SI units kilogram, meter, and second. 
